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Application/Control Number: 10/622,257 Paa(a 2 

Art Unit: 1774 896 

Election/Restrictions 

Applicants' traversal of the restriction requirement has been considered and 
found to be persuasive. Accordingly, the restriction requirement has been withdrawn. 
Claims 1-15, 17-24, and 26-27 are under prosecution. 

EXAMINER'S AMENDMENT 
An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Mr. Gallagher on October 28, 2004. 

The application has been amended as follows: 
In the claims: 
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1. (currently amended) A method of protecting a carbon fiber 
or carbon-carbon (c-C, composite exponent against high 
temperature oxidation, said method comprising the steps of: 

applying a coating of fluidized borophosphate glass 
Precursor over che component by immer s in g the [tC -C]] component 
in a bath containlng ^ laaa precuraor componenttf lflcludlng 25 _ So 
weights phosphoric acid, 1-10 weight-, ™ nganes<s phosphate , 2 _ 20 

weight-ft potassium hydroxide l-io uc .i«hf a. 

y iQe ' 1 10 w eight-% boron nitride, 0-30 

weight-% boron carbide, and 20-60 weight-% water; 

gradually heating the cjUss precursor-coated component to a 
temperature range at which the gla5s transition t smperature of 
* tee ^ fle ~ Wii1 ^ ^la ^formed from the ^ lass precursor is 
thermally etched to the oxidation temperature range of the 
c«* on lB th. trc-C,, component, thereby fa^„ n , lla5s _ coa ^ 
component ; 

continuing to heat the glass-coated component to anneal_the 
^ass-coated component fcrittet ^ i H rhn-lu g 
t-hn (JL.UJ au J glaj-yr ooucoorf ^ n^ we^a^^^edHet^; and 

gradually cooling the gla 5 ^ C oated component,. 
thereby enveloping t o envelop said component in a solid gla ss 
C03tlng **** T>r0teCtS t£ aqa ^* h ^ temp eratures gradation 
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4. (currently amended) The method of claim lf comprising the 
steps of: 

preparing a liquid 3 ^ pr6CUTSor including 25 _ 5Q weight _ ft 
P ho« phoric acid, i-io WQiffht _ % manganeoe phckephatft/ 2 _ 2D we . ght ? 
Potassium hydroxide, 1-10 weight-* boron nitride, 0-30 weight-% 
boron carbide, and 20-eo weight-% wat er; 

maintaining the precursor at a temperature in the range of 
between, about 20-90 D C; 

applying a coating of the liquid precursor to an outer 
surface of the component; and 

annealing the coated component at a temperate* in the range 

of about 250-650*0, 

thereby creating a solid glass protective coating of about 
1-10 mils thickness around the component for protecting the 
component from oxidizing species. 
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5. (currently amended) An article comprising; 

a component, ^de of carbon fiber or carbon-carbon fC -C| 

composite having a thickness of about 0 5 to 1 n ir » 

™ L v ' s to iiitJaes, annealed 

at a tnp« 4 tur, in the range of about 2200-2600" C ; and 

a fflu* coating of about: X-XO jnilc [ [mil] J, mada wlth a 
mixture containing 20-60 „* lcht _ 4 water> 25 _ 5Q „ eight _ % 
Phosphoric acid, 2-20 weiaht , S alkali metal hydrnvid ^ ^ 
weight-% manganese phosphate, 0-10 weight-% boron nitride, 0-13 
weight-% elemental boron, and 2-50 weight-% boran 

wherein sa id glass coating CQ v ers and prot6Cts said 
exponent against oxidizing species when the article ia subjected 
to temperatures of up to about 900°c. 



7. (currently anended, A Method of protecting a thin-gauge 
carbo, fiber or c«b™™rbou (c-c, composite component against 
nvidation, the method comprising the 3 tep a of: 

applying a coding of fluidi^d b orophosphate glass 
precursor over the component by imnersin, thfi t [c _ c] , „ mponant 
in a bath containing gl ass precursor ^cnents including at 
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least 2 weight-* boron carbide and „ 0 ^ „ weighfc _ ft 

elemental boron/ 

gradually heating the glass precursor-coated component to a 
temperature range at which the g lass transition temperature of 

ffl aqa w111 L e 5 gl> » formed from the n la . c ^ r u 

thermally matched to the oxidation temperature range of the 
carbon in the tf C- C }j component, thereby for^ , giass^ated 
component s 

continuing to heat the al a S3 - coated co^onsnt to ths 
glass-coated comp any fee^tate- ^irod ch e m ioa^ea^^ 
t hP Tl11 ld ^ P - ™°r. a u .en m rrtn UJ i L iu .Uu u ; and 

gradually cooling the glass-coated component^ 
thereby envelopin g t c envel o p said component in a solid gl ass 
C ° ating ™ hLch P rot **s ^ against high fp ,r^. oxidation 



11. (currently ame nded} The methud of claim 7, wherein the 
coating of fluids glass precursot is applicd by 

either the [ [C-C] ] component or the bath relative to one another 
when the component i. i^ersed in the fluidized glass precursor 
to completely and uniformly cover the component with the 
fluidized glass precursor. 
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15. (currently amended) A method of protecting a thin-gauge 
v^on f iber ar Cai - bon - carU)U (c _ c) composlte CQjnpoilent aga . nst 
oxidation, f.he method comprising the steps of: 

preparing a liquid alass precursor including 25-50 weight-% 
phosphoric acid, a-10 weight-% mangle phosphate, 2-20 weight-% 
potassium hydroxide, 0-10 weight-, boron nitride, 2-26 „ei g ht-% 
boron carbide, and 20-60 weight-% water; 

maintaining the liauid^Iass precursor at a temperature in 
the range of between about 2Q-90 °c; 

applying a coating of the liquid slags precursor to an outer 
surface of the component; and 

anneal!*, the coated component at a temperature iu Lhe range 
of about 250-650°C, 

thereby creating a solid glass protective coating of about 
1-10 mils thickness around the component for protecting the 
component from oxidizing species . 

16. (cancelled) , 



17. (currently amended) The methed of claim IS, wherein the 
liquid precursor components comprise 20-60 weight-% water, 25-50 
weight-% phosphoric acid, 2-20 weight-% aifeii^e^ potassium 
hydroxide, l-io weight . % ^ ganese ^ ^ 

nitride, o- 5 welgnt-% elemental boron, and 10-28 weight-% boron 
carbide . 
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20. (currently beaded) The method of claim 15, wherein the 
IIC-CJ] component has a thickness of about 3- 30 mils. 



22. (currently tended) A method of forming an oxidation 

protected carbon-carbon fr-rM ™ . , 

carbon (C c) composite component, the method 

comprising: 

forming thin^gauge two-dimensional woven fabric panels; 
rigidizing the panels with a small percentage of carbon- 
containing resin; 

carbonizing the panels at a t-*™^ *- 

^cuieia at a temperature i n the rang© of 

about 800-1000°c; 

d^nsifying by chemical vapcr deposition; 

annealing the component * a temperature in the range of 
about 2200-2600 a C; and 

applying a coating of fluidiz^rf 

y ul ixuxaized glass precursor over the 

co^onent. by lnuBersing the „„„ ^ & ^ 

containing glaee procuraor ^ ^ ^ 

weight-, boron carbide and no Mrtr * than 13 w . ight . ft 

boron, to cover the [ [C -CJ , exponent, thereby protecting the 

component against oxidising species. 



25. (cancelled). 
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27. (currently amended) The article of clai* 24, wherein the 
glass pvxneee* components comprise 20-60 weight-% water, 25-50 
weight-* pho SPhoric acid, 2-20 weight-% allcall Mtal hydrQxidSy 
1-10 welght-% manganese phosphate, 1-10 weight-% boron nitride, 
0-S wcight-a el^nteu boron# ^ 10 _ 28 welght _ % borQn carwcj6i 



The following is an examiner's statement of reasons for allowance: Applicants' 
arguments have been fully considered and found to be persuasive to overcome the prior 
art rejection of claims 7-8, 11-15, and 18-20. In particular, the prior art of record does 
not teach or suggest the inclusion of at least 2 wt% boron carbide in a fluidized 
borophosphate glass precursor and glass coating formed therefrom as required by 
claims 5, 7, 1 5, 22, and 24. As to claim 1 , the prior art of record does not teach or 
suggest a method of protecting a carbon fiber or carbon-carbon composite component 
against high temperature oxidation, said method comprising applying a coating of a 
fluidized borophosphate glass precursor over a component, said glass precursor 
comprising the claimed combination of components, in particular boron nitride in the 
requisite amount. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
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accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Jill M. Gray whose telephone number is 571-272-1524. 

The examiner can normally be reached on M-F 10:30-7:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Rena Dye can be reached on 571-272-3186. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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